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, Tanaka and Komaki [17]
. $\mathcal{H}$ , $S(\mathcal{H})$ $\mathcal{H}$
. , $\theta$
$\mathcal{M}:=\{\rho_{\theta}\in S(\mathcal{H})|\theta\in\Theta\subset R^{k}\}$ .
, (POVM) $\{M_{x}\}$ . $\theta$ $\Theta$
$\pi(\theta)d\theta$ .
, $x$ ( $p^{M}(x|\theta)=$ Tr$M_{x}\rho_{\theta}$
) , , $\rho$
. ( ,







$\mathcal{H}$ , $\alpha\in R$ . $\rho$ $\sigma$ $\alpha$
.
$D^{(\alpha)}( \rho||\sigma):=\frac{4}{1-\alpha^{2}}(1-Tr\sigma^{\frac{1+\alpha}{2}}\rho^{\frac{1-\alpha}{2}})$ , if $\alpha\neq 1$
$D^{(\alpha=-1)}(\rho||\sigma):=Tr\rho(\log\rho-\log\sigma)=:D^{(\alpha=1)}(\rho||\sigma)$ .
Remark 2.2
$\alpha$ $\alpha$ ([2]) ,
. , $D^{(\alpha)}(\rho||\sigma)\geq 0$ $D^{(\alpha)}(\rho||\sigma)=$
$0\Leftrightarrow\rho=\sigma$ .
Remark 2.3
$\alpha$ $|\alpha|\leq 3$ ,
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$0\leq F\leq 1$ , $F=1rightarrow\rho=\sigma$ , $F$ 1
. , ,
$F_{\backslash }(\rho, \sigma)=|\{\varphi|\psi\}|,$ $\rho=|\varphi\rangle\langle\varphi|$ $\sigma=|\psi\rangle\langle\psi|$ .
$\overline{\text{ }}^{-}\backslash$ , Nielsen and Chuang [16], Hayashi [11].
’$\grave{1}\ovalbox{\tt\small REJECT}_{\dot{\mathcal{D}}}\hslashrightarrow$
$\sim$
-B $A\grave{\text{ }}_{7}$ $\text{ ^{}\backslash }ffl_{R}^{\Supset}$
$\pi(\theta|x)$
$\ovalbox{\tt\small REJECT}\Pi\ovalbox{\tt\small REJECT}$-Jpﬄ $\mathcal{D}$Pffi$\ovalbox{\tt\small REJECT}$-$=$g {$\not\subset$(J#;$\hslash$J/$+$ # ffl$\pi$k$\hat$( $\theta$ lx$\doteqdot$) $:= \frac{\pi(\theta)p(x|\theta)}{\text{ ^{}\int d\theta\pi(\theta)p(x|\theta)}}X^{h}.\cdot$
Definition 2.5
$\alpha\in R$ . $\alpha$ .
$\tilde{\rho}_{\pi}^{(\alpha)}(x):=\frac{1}{B_{\alpha}(x)}\rho_{\pi}^{(\alpha)}(x)$ , $B_{\alpha}(x):=h\rho_{\pi}^{(\alpha)}(x)$ ,
,
$\rho_{\pi}^{(\alpha)}(x):=\{\begin{array}{ll}\{\rho^{\frac{1-\alpha}{\theta^{2}}}\pi(\theta|x)d\theta\}^{\frac{2}{1-\alpha}}, \alpha\neq 1\exp\{\int\log(\rho_{\theta})\pi(\theta|x)d\theta\}, \alpha=1. \cdot\end{array}$
Definition 2.6
$M$ $\alpha$ .
$\tilde{\sigma}_{\pi}^{(\alpha)}(x):=\frac{1}{C_{\alpha}(x)}\sigma_{\pi}^{(\alpha)}(x)$ , $C_{\alpha}(x):=Tr\sigma_{\pi}^{(\alpha)}(x)$ ,
, $\sigma_{\theta}:=\rho_{\theta}^{\otimes M}$ $M$ ,
$\sigma_{\pi}^{(\alpha)}(x):=\{\begin{array}{ll}\{\int\sigma^{\frac{1-\alpha}{\theta^{2}}}\pi(\theta|x)d\theta\}^{\frac{2}{1-\alpha}}, \alpha\neq 1,\exp\{\int\log(\sigma_{\theta})\pi(\theta|x)d\theta\}, \alpha=1.\end{array}$
.
Corcuera and Giummol\‘e [7]
$p_{\pi}^{(\alpha)}(y|x)$ , $\alpha$ ,
. .
Theorem 2.7
$\alpha\in R$ . $N+M$ $\rho_{\theta}^{\otimes(N+M)}$ , $N$
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$\rho_{\theta}^{\otimes N}$ $M$ $\sigma_{\theta}=\rho_{\theta}^{\otimes M}$ .
$\theta$ , $\pi(\theta)$ . ‘
$\hat{\sigma}(x)$ . $x$ $N$ $\{M_{x}\}$





$\alpha\neq\pm 1$ . $D^{(\alpha)}(\sigma_{\theta}||\hat{\sigma})-D^{(\alpha)}(\sigma_{\theta}||\tilde{\sigma}_{\pi}^{(\alpha)})$
. , $\tilde{\sigma}_{\pi}^{(\alpha)}$ $\alpha$ .
$E^{\pi}E^{hI_{x}}[D^{(\alpha)}(\sigma_{\theta}||\hat{\sigma})-D^{(\alpha)}(\sigma_{\theta}||\tilde{\sigma}_{\pi})]$
$= \int d\theta\pi(\theta)\int dxp(x|\theta)\{\frac{4}{1-\alpha^{2}}b\sigma^{\frac{1-\alpha}{\theta^{2}}}(\tilde{\sigma}^{\frac{1+\alpha}{\pi^{2}}}-\hat{\sigma}^{\frac{1+\alpha}{2}})\}$
$= \int dxp_{x}\int d\theta\frac{\pi(\theta)p(x|\theta)}{p_{x}}\{\frac{4}{1-\alpha^{2}}h\sigma^{\frac{1-\alpha}{\theta^{2}}}(\tilde{\sigma}^{\frac{1+\alpha}{\pi^{2}}}-\hat{\sigma}^{\frac{1+\alpha}{2}})\}$
$= \int dxp_{x}\int d\theta\pi(\theta|x)\{\frac{4}{1-\alpha^{2}}$ $h\sigma^{\frac{1-\alpha}{\theta^{2}}}(\tilde{\sigma}^{\frac{1+\alpha}{\pi^{2}}}-\hat{\sigma}^{\frac{1+\alpha}{2}})\}$
$= \int dxp_{x}\frac{4}{1-\alpha^{2}}Tr\{(/d\theta\pi(\theta|x)\sigma^{\frac{l-\alpha}{\theta^{2}}})(\tilde{\sigma}^{\frac{1+\alpha}{\pi^{2}}}-\hat{\sigma}^{\frac{1+\alpha}{2}})\}$
$=$ $\int dxp_{x}\frac{4}{1-\alpha^{2}}7k\{C^{\frac{1-\alpha}{\alpha^{2}}}\tilde{\sigma}^{\frac{1-\alpha}{\pi^{2}}}(\tilde{\sigma}^{\frac{1+\alpha}{\pi^{2}}}-\hat{\sigma}^{\frac{1+\alpha}{2}})\}$
$=$ $\int dxp_{x}C^{\frac{1-\alpha}{\alpha^{2}}}\frac{4}{1-\alpha^{2}}\{1-$ $Tr$ $\tilde{\sigma}^{\frac{1-\alpha}{\pi^{2}}}\hat{\sigma}^{\frac{1+\alpha}{2}}\}$
$=$ $\int dxp_{x}C^{\frac{1-\alpha}{\alpha^{2}}}D^{(\alpha)}(\tilde{\sigma}_{\pi}||\hat{\sigma})\geq 0$ ,
$p_{x}:= \int d\theta’\pi(\theta’)p(x|\theta’)$ $x$ . , $\alpha$
$D^{(\alpha)}(\sigma||\sigma’)\geq 0$ $p_{x}\geq 0$ . , $\hat{\sigma}(x)$
, $\tilde{\sigma}_{\pi}^{(\alpha)}(x)$ $\hat{\sigma}(x)$




, Hilbert-Schmidt $(d_{HS}(\rho, \sigma)^{2} := Tr[(\rho-\sigma)^{2}])$
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. , $\sigma_{\pi}$ $(\alpha=-1$ $)$ .
Remark 2.9
, spin $\frac{1}{2}$ $N$ $\rho^{\otimes N}$ 1 ,










, ( ) $S(\mathcal{H})$
(POVM) .
$M(B)$ $\geq$ $0,$ $\forall B\in \mathcal{B}(S(\mathcal{H}))$
$\sum M(B_{j})$ $=$ $M( \bigcup_{j}B_{j})$ , $\{B_{j}\}\subset \mathcal{B}(S(\mathcal{H}))$ di sjoint
$M(S(\mathcal{H}))$ $=$ $I$ ,
$\mathcal{B}(S(\mathcal{H}))$ Borel . $\{M(d\hat{\rho})\}$
. $\pi(d\theta)$ $\Theta$ proper . $w(\rho_{\theta},\hat{\rho})$
$\rho_{\theta}$











$\dim \mathcal{H}<\infty$ . , POVM$\{M^{o}(d\hat{\rho})\}$
.
(i) $\{M^{o}(d\hat{\rho})\}$ (i.e., $\mathcal{R}_{\pi}$ )
(ii) $\in \mathcal{L}_{h}(\mathcal{H})$ ,
$\prime r\leq W(\hat{\rho}),$ $\forall\hat{\rho}\in S(\mathcal{H})$
$(W(\hat{\rho})-\prime r)M^{o}(d\hat{\rho})=0,$ $\forall\hat{\rho}\in S(\mathcal{H})$
(iii) $f\in \mathcal{L}_{h}(\mathcal{H})$ ,
$\prime r\leq W(\hat{\rho}),$ $\forall\hat{\rho}\in S(\mathcal{H})$
$\prime r=\int_{S(\mathcal{H})}W(\hat{\rho})M^{o}(d\hat{\rho})=\int_{S(\mathcal{H})}M^{o}(d\hat{\rho})W(\hat{\rho})$
Theorem 3.3
$\dim \mathcal{H}<\infty$ . $\mathcal{M}=\{\rho_{\theta}\}$
. $\theta$ Proper $\pi(d\theta)$ . , (1 )







$N$ $\rho^{\otimes N}\in S(\mathcal{H}^{\otimes N})$ , $M$ $\hat{\sigma}\in$
$S(\mathcal{H}^{\otimes M})$ .
Remark 3.5






, Bae and A\v{c}in [3], Hammerer et al. [8] . ,
.
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